In specially constructed thermal diffusion columns separations between the isotopic mixtures 12 C 18 0/ 12 C 16 0 and 14 C 16 0/ 12 C 16 0 were measured at average temperatures ranging from T= 260 °K to T = 465 °K. At temperatures above 320 °K 14 C 16 0 concentrates more strongly in the cold region than 12 C ,8 0. Below this temperature the opposite effect is taking place: the thermal diffusion factor a( 12 C 18 0/ 12 C 16 0) is greater than a'( 14 C 16 0/ 12 C 16 0). All separations were carried out at temperatures for which the heavier molecule concentrates in the cold region. 
In the case of a temperature dependence measurement it was necessary to get as big a separation as possible so that the use of a thermal diffusion column was a conditio sine qua non. The disadvantage of a column is the assignment of an average temperature. Measurements therefore were done at a few temperatures, lying well outside each others range.
Experimental
To be able to get a reasonably low temperature, we constructed a number of "Dewar-Columns" which were cooled with methylalcohol by means of a Lauda ultracrvostat UK 80 with which we could reach a cold outerwall of -70 °C. The columns were conical wire columns with a length of 140 cm and a diameter of 9.0 to 9.8 mm. Six columns were made of which two times gas up and down through the capillary tubes. The heating is switched on and off every 10 minutes. The volume of the gas in this bulb is 80 ml. E Reservoir of 25 000 ml. The temperature of the cold wall was measured by a platinum resistance thermometer with an accuracy of about one degree. The temperature of the 0.5 mm thick wire was measured by means of platinum-platinumrhodium thermocouples at the top and bottom of each column. The temperature over the whole unit was constant within 10 °C. These columns were used for the experiments at 7 = 260 °K and 7 = 350 °K. The separations at 320 °K, 440 °K and 465 °K were done in normal columns with the same diameters as the Dewar columns. The columns were filled with CO to which some 14 CO was added. The 14 CO was bought from Amersham, England in the form of BaCOs, converted to C02 by means of perchloric acid and reduced to CO by passing it over a zincasbestos mixture heated to 380 °C. The natural CO was made in the same way. The CO with which the column was filled ultimately contained less than 0.5% of other gases. During a run some C02 was formed which was condensed in liquid air before analysis. The amount of C02 never exceeded 2%. Analyses for 18 0 were done on an Atlas CH4 mass spectrometer. The 14 C analyses were made by converting the CO to BaC03 and measuring "infinitely thick" samples on an end-window GEIGER-MÜLLER counter 18 506 and counting unit PW 4032 from Philips.
Results
The results are given in Table 1 Table 2 . In the last column the value is given which was used in our computations.
Average experimental values of zla/a and 10 3 Ay.
at the different temperatures are given in Table 3 .
The assumed value of a (440 °K) = 0.015 is used only in the calculation of 10 3 Act. See also Fig. 4 .
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